Abstract. Let F : Mf → VB be a vector bundle functor. First we classify all natural operators T |Mf n
T * (T |Mf n ) * is of the form B(ω) = aω V + bλ for some a, b ∈ R, where ω V is the vertical lifting of ω to (T M ) * and λ is the canonical Liouville 1-form on (T M ) * . In this paper we study a similar general problem with T replaced by an arbitrary vector bundle functor F : Mf → VB from the category Mf of all manifolds and maps into the category VB of vector bundles and vector bundle maps. First we classify all natural operators T |Mf n T (0,0) (F |Mf n ) * transforming vector fields to functions on the dual bundle functor (F |Mf n ) * . Next we prove that every natural operator B : T T * (F |Mf n ) * transforming a 1-form ω on an n-manifold M into a 1-form B(ω) on (F M ) * is of the form B(ω) = aω V + λ for some uniquely determined canonical map a : (F M ) * → R and some canonical 1-form λ on (F M ) * . As an application we describe all natural operators T * |Mf n T * (F |Mf n ) * for some well known vector bundle functors F . For F = (J r T * ) * we recover the results of [5] . Natural operators lifting functions, vector fields and 1-forms to some natural bundles were used practically in all papers in which the problem of prolongation of geometric structures was studied, e.g. [12] . That is why such natural operators have been classified; see [1] , [3] - [11] , etc.
From now on the usual coordinates on R n will be denoted by x 1 , . . . , x n . All manifolds are assumed to be finite-dimensional and smooth, i.e. of class C ∞ . Maps between manifolds are assumed to be smooth.
Natural operators
Mf → VB be a vector bundle functor. We have the following example of natural operators
* be the dual basis. Let q : R n → R be the projection onto the first factor.
For A as above we define H :
Since any non-vanishing vector field X is locally ∂/∂x 1 in some local coordinates on M , it is sufficient to show that
Using the invariance of A and A v s with respect to (
The uniqueness of H is clear as (
By [2] , we can choose a basis
( * ) By a permutation we can assume that v 1 , . . . , v k 1 are of weight 0,
. If F has the point property, i.e. F pt = pt, then G = const.
Corollary 2. Every natural linear operator
Proof. The corollaries are consequences of Proposition 1 and the homogeneous function theorem [4] . F and v 1 , . . . , v L be as in Section 1 with the assumption ( * ). 
A decomposition proposition. Let
* of homogeneous elements with weight from {0, −1, −2, . . . , } with respect to the action of
* by lifting homotheties (see [2] ). We use the invariance of (B(ω) − B(0))|(V (F R n ) * ) 0 with respect to the homotheties (1/t) id R n for t = 0 and apply the homogeneous function theorem. We find that (B(ω) − B(0))|(V (F R n ) * ) 0 is independent of ω. This ends the proof of (a).
(b) We observe that if F has the point property then (F 0 R n ) * has no non-zero homogeneous elements of weight 0. Next, we use the invariance of the restriction B(ω)|(V (F R n ) * ) 0 with respect to the homotheties (1/t) id R n for t = 0 and let t → 0.
Proof of Proposition 2. Replacing B by B − B(0) we can assume that B(0) = 0 and B(ω)|(V (F
is the complete lifting (flow prolongation) of ∂/∂x 1 to (F R n ) * . Using the invariance of B with respect to the homotheties (1/t) id R n for t = 0 we get the homogeneity condition
.
Then by the non-linear Peetre theorem [4] , the homogeneous function theorem and B(0) = 0 we deduce that B(ω) η , F * (∂/∂x 1 ) η is a linear combination of ω 1 (0), . . . , ω n (0) with coefficients being smooth maps in the homogeneous coordinates of η of weight 0.
Then using the invariance of B with respect to (
n → R n for t = 0 and letting t → 0 we end the proof.
On canonical 1-forms on (F |Mf
Proof. The injectivity is a consequence of Lemma 1(b). Proof. Since there are no non-zero elements in F 0 R of weight 1, we see that every canonical 1-form on (F |Mf n ) * is zero because of Corollary 2 and Proposition 3. Then Proposition 2 together with Corollary 1 ends the proof.
A corollary

Applications
The bundle functor
: Mf → VB be the bundle functor sending every manifold M to a vector bundle T
Mf n → VB is the well known vector bundle functor of (k, r)-covelocities.
We have k canonical 1-forms λ In the case r = 1, T 1 * ∼ = T * is the cotangent bundle and we recover the result mentioned in the introduction. Remark. It is clear that the presented list of applications of Propositions 1, 2 and 3 is not complete. Other applications are left to the reader.
The kernel of the jet projection π
